To assess the quality of care and timing of possible asphyxial events for infants with neonatal encephalopathy; to compare the quality of care findings with those relating to the deaths from the Confidential Enquiry into Stillbirths and Deaths in Infancy (CESDI); and to assess whether the confidential enquiry method is a useful clinical governance tool for investigating morbidity. Design: Independent, anonymised, multidisciplinary case reviews. Setting: Trent Health Region, UK. Patients: All cases of grade II and III neonatal encephalopathy born in 1997, excluding those due to congenital malformation, inborn error of metabolism, or infection. All CESDI deaths thought to have resulted from intrapartum asphyxia in 1996 and 1997. Main measures: Quality of care provided, timing of possible asphyxial episodes, and the source and timing of episodes of suboptimal care. Results: Significant or major episodes of suboptimal care were identified for 64% of the encephalopathy cases and 75% of the deaths. An average of 2.8 and 2.5 episodes of suboptimal care were identified for the deaths and encephalopathy cases respectively. Over 90% of episodes involved the care provided by health professionals. Results were fed directly back to the units concerned on request and changes in practice have been reported. Conclusions: The findings were very similar for the encephalopathy cases and the deaths. We have demonstrated that with minor adaptations the CESDI process can be applied to serious cases of morbidity. However, explicit quality standards, control data, and a more formal mechanism for the implementation of findings would strengthen the confidential enquiry process as part of clinical governance. N eonatal encephalopathy was defined by Nelson and Leviton as "A clinically defined syndrome of disturbed neurological function in the earliest days of life in the term infant, manifested by difficulty with initiating and maintaining respiration, depression of tone and reflexes, subnormal level of consciousness, and often by seizures." 1 Evidence suggests that both antepartum factors and intrapartum events are important in the aetiology of neonatal encephalopathy. [2] [3] [4] [5] [6] Neonatal encephalopathy is likely to be part of the same spectrum of causal pathways that can result in stillbirth or neonatal death. Which of these three outcomes occurs in any particular situation, is likely to be due to the combination of the timing and severity of the insult, together with the constitutional susceptibility of the fetus and the care provided. Therefore these infants represent an ideal group in which to explore issues of quality of care.
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In England, Wales, and Northern Ireland stillbirths and neonatal deaths thought to have resulted from intrapartum asphyxia were the subject of full confidential enquiries during the first three years (1993) (1994) (1995) of the national programme of Confidential Enquiries into Stillbirths and Deaths in Infancy (CESDI). 7 This group of deaths was chosen as the focus of the enquiries as they were considered to be the group most likely to directly benefit from improvements in perinatal care. In Trent Region these deaths continued to be the subject of full enquiries until the end of 1997. 8 Infants who experienced an intrapartum insult but survived and developed neonatal encephalopathy were obviously not included in the CESDI programme despite potential similarities.
The aims of this study were first, to use the confidential enquiry process to review the care of infants with neonatal encephalopathy who survived the neonatal period, to assess the quality of care provided including the timing of possible asphyxial episodes. Second, to compare the quality of care findings with the results from the confidential enquiries into deaths in the first 28 days of life thought to be due to an intrapartum cause. Finally, to assess whether this confidential enquiry process can be used as a clinical governance tool to investigate cases of morbidity rather than deaths.
METHODS
Infants with grade II or grade III neonatal encephalopathy were included in the study if they fulfilled the criteria in box 1. All infants in Trent presenting with grade II or grade III neonatal encephalopathy in 1997, who were admitted for neonatal care were included in the Trent Neonatal Survey, 9 which provided the sample for the study. To exclude cases due to congenital malformation, inborn error of metabolism, or infection, all the cases were reviewed by a consultant neonatologist (DF). The remaining case notes were anonymised in the prescribed manner for CESDI enquires and checked for completeness. 7 Copies of the anonymised notes were sent to the panel members. Each of the nine panels consisted of an obstetrician, neonatologist, epidemiologist, midwife, neonatal nurse, and study facilitator. In order to standardise the running of the panels the same epidemiologist (ESD, chair) and study facilitator (CRL) attended all the panel discussions; neither participated in the decision making process. Panel members were selected from a pool of experienced practitioners in each specialty all of whom had previously been involved in CESDI panels. No panel members reviewed cases from their own unit. The quality of care was considered for the antepartum, intrapartum, and neonatal periods. For each case a clinical judgement was made as to the presence or absence of episodes of suboptimal care within each period.
The suboptimal care was graded using an adaptation of the notable factors grid from CESDI (table 1) . 7 The timing of any apparent asphyxial episode was ascribed to the appropriate period using the answers to the following questions: (i) Is there evidence of a peripartum insult? (ii) Does the peripartum insult alone account for the clinical condition of the baby? (iii) Is there evidence of an antepartum insult in this case?
Comparisons were made between the findings for the cases with neonatal encephalopathy and the Trent CESDI deaths with a birth weight of at least 1500 grams, thought to be due to an intrapartum cause from 1996 and 1997.
Analysis
Statistical significance tests were carried out using the standard χ 2 test for association and Fishers Exact test where appropriate. Ninety five per cent confidence intervals (95% CI) for proportions were estimated using the exact binomial distribution.
RESULTS
During 1997, 49 relevant cases of grade II or III neonatal encephalopathy were identified: a birth prevalence of 0.82 per 1000 total live births. There were 59 deaths with evidence of intrapartum asphyxia of which 29 (49%) were stillbirths and 30 (51%) were neonatal deaths. Of the encephalopathy cases, 34 (69%) were grade II and 15 (31%) were grade III. Table 2 gives the level of suboptimal care identified by the confidential enquiry. Significant or major episodes of suboptimal care at some stage in pregnancy, labour or after delivery were identified for 31 (64%; 95% CI 48% to 77%) of the encephalopathy cases and 44 (75%; 95% CI 62% to 85%) of the deaths; this difference was not statistically significant (p = 0.29). Table 3 summarises the timing and source of the significant and major episodes of suboptimal care identified for the encephalopathy cases and the deaths. The average number of episodes of suboptimal care was 2.8 for the deaths and 2.5 for the encephalopathy cases (25% of deaths and 30% of encephalopathy cases had one or no episodes of suboptimal care). These episodes involved the care provided by health professionals for 93% of the deaths and 96% of the encephalopathy cases. Table 4 summarises the nature of the episodes of suboptimal care that were identified using the categories of suboptimal care from CESDI. 8 Similar proportions of episodes were identified for most categories of suboptimal care. However, there were significantly more delays in communication identified during labour for the encephalopathy cases than the deaths (41% v 22% respectively; p = 0.03). Postnatally, a significantly higher proportion of episodes of poor or inappropriate surveillance of the infants with encephalopathy was identified compared to the neonatal deaths (25% v 7% respectively; p = 0.044).
The proportion of encephalopathy cases with evidence of an antepartum and/or peripartum insult is given in table 5. There was evidence of a peripartum insult in 88% (95% CI 75% to 95%) of encephalopathy cases. However, in the opinion of the panels reviewing the cases, the peripartum insult alone was thought likely to account for the clinical condition of the case in only 45% (95% CI 31% to 60%) of cases. On the basis of the information reviewed, evidence of an antepartum insult was, in the view of the panels, apparent for only 18% (95% CI 9% to 32%) of cases, all of whom also had evidence of a peripartum insult.
DISCUSSION
The confidential enquiry method was first used in the UK to investigate the circumstances surrounding maternal deaths and has subsequently been adapted to investigate perioperative deaths, stillbirths, and deaths in infancy and most recently, suicides and homicides by people with mental illness. 11 The purpose of these enquiries has been to identify avoidable factors in the circumstances surrounding each death with the aim of reducing mortality by improving standards. This is achieved in three ways. 12 First, the knowledge that such enquires are being carried out may itself raise standards by making clinicians more aware and self critical of their practice. Second, by the production of formal reports of the analyses and recommendations of the enquiries, following which changes in practice may result. Finally, the participation of individual practitioners in the enquiry panels is itself an educational process that is anecdotally reported to cascade down to the units in which the individuals work. It is, however, clear that more formal, direct, and auditable mechanisms of implementation of the recommendations would strengthen the whole enquiry process. 13 CESDI was developed as a completely anonymous process due to the concerns that the results of confidential enquiries might be used in legal In this study we have extended the confidential enquiry process to look at severe morbidity and not just mortality. We know that some of the encephalopathy cases died subsequently and indeed some of the neonatal deaths may have been encephalopathic prior to death. Clearly, death by 28 days of life is a somewhat arbitrary cut off to discriminate between cases whose antecedents may be the same or may have resulted from a similar pathway of events. Furthermore, from a clinical governance point of view, the practice of focusing on deaths alone is equally unsatisfactory. Changes to practice that reduce mortality rates but ignore the effect on serious morbidity can hardly be considered "good quality care". An overall grading of significant or major suboptimal care was judged to have occurred for between two thirds and three quarters of the encephalopathy cases and the deaths respectively. Only 14% of encephalopathy cases and 15% of deaths were judged to have an overall grading of no suboptimal care.
Overall the nature of the episodes of suboptimal care was similar for both the encephalopathy cases and the deaths. Nearly 90% of encephalopathy cases had evidence of a peripartum insult, although the insult alone was thought likely to account for the clinical condition of only 45% of cases. These data imply that "better" care might reduce the incidence of neonatal encephalopathy by half. However, there are several caveats to this interpretation. First, it should be noted that we only included those cases of encephalopathy who survived the neonatal period and the neonatal case fatality has been estimated to be about 10%. 4 Second, since we had relatively little information about antenatal circumstances and events, and this information had not been collected systematically, the role of such potential risk factors 4 could not be fully evaluated. Third, whilst we included all cases in Trent Region who fulfilled the case definition during a one year period, this was a small population. Finally, it is important to note that due to limited antenatal data and the fact that confidential enquiries are based on case series with no comparison control data it is possible that episodes of suboptimal care occur relatively commonly, but they only have an adverse effect on compromised or already "damaged" fetuses. It is, in practice, possible to include controls, as is currently being demonstrated by the CESDI investigation of deaths of 27 and 28 week infants. 14 15 However funding for this study was inadequate to allow the inclusion of controls despite the additional advantages that would have resulted.
Confidential enquires are good at identifying obvious and blatant deviations from accepted practice, for example, lack of staff skilled in neonatal resuscitation and lack of resuscitation equipment. Less obvious deviations from good practice require the availability of a broad range of explicit standards of care against which the quality of care provided can be compared. The paucity of agreed evidence based standards is a limiting factor in the conduct of CESDI and similarly limited our encephalopathy enquiries. It is clear that there is a need to develop such explicit standards to improve the quality and consistency of both the enquiry data and process. The validity of CESDI enquiry panel decisions has been investigated. 7 16 Factors influencing the conduct and decisions of panels include the role and influence of the chair, the composition of the panel, the interests of the panel members, and how much guidance the panels received on grading the cases. We endeavoured to overcome these limitations by using the same neutral chair for all the panels, by the inclusion of a single representative from each specialty and by providing clear guidance on the grading of cases. Nevertheless, we and others, recognise the shortcomings of using panels of experts to reach consensus decisions. 17 18 It is likely that some of the events that result in neonatal death would, in slightly different circumstances, have resulted in serious morbidity and/or disability. Since coming under the auspices of the National Institute for Clinical Excellence, the future of the confidential enquiries is under debate. It is therefore opportune to consider the feasibility and rationale for expanding the use of the confidential enquiry method to investigate the circumstances surrounding cases other than deaths, such as those with serious morbidity. We have demonstrated that with minor adaptations the enquiry method used in CESDI can be usefully applied to investigate the quality of care provided to cases of neonatal encephalopathy. Death is an unambiguous event. In contrast, "near miss" and other potentially preventable events may be less obvious and the use of clear, valid, agreed, practical, and reproducible definitions of what constitutes a case is essential. Our example of using a condition as heterogeneous as neonatal encephalopathy illustrates that this is feasible. Since enquiry panels are expensive in terms of the opportunity costs of senior staff time they could be used in specific circumstances rather than for all cases. For example by selecting a random sample of all cases across a region or (as we have already carried out in practice) a panel could be convened to review all cases in a single unit where an excess of cases has been identified.
We have demonstrated that it is possible, with minimal alteration, to apply the CESDI method to specific important "near miss" cases of morbidity. We see no reason why the enquiry approach could not be expanded to other "near miss" events or other serious morbid events with a preventable component.
